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Urban forest community structure and correlation analysis on the plant

diversity index in Haikou City, China
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Abstract: In order to have a more comprehensive understanding of the structural change and succession pro-
cess of plant community in Haikou City, and predict the composition of its future change trend. A total of 235
randomly selected urban forest plots were studied in a built-up area of Haikou City. Structural characteristics
and their corresponding plant diversity indexes were determined with a correlation analysis. Results indicated
that (1) The presence of 283 species of common plants in the built-up area belonging to 218 genera of 72
families with 114 native species and 169 exotic species. (2) The dominant plants included Cocos nucifera,
Pierocarpus indicus, Roystonea regia, and Ficus benjamina. (3) The diameter presented a distribution pattern
of “overall small”, and the overall tree height was low with an average height of 6.8 m. (4) There was a signif-
icant correlation between species diversity and functional diversity indexes (P<<0.05). (5) Also, the phyloge-
netic diversity index (PD) was significantly correlated (P<<0.05) with species diversity indexes in the tree
layer and herb layer. The phylogenetic species variability index (PSV) was not correlated with most species di-
versity indexes and functional diversity indexes, but the phylogenetic species variability evenness (PSE) index
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was significantly correlated with most of them (P<<0.05). Haikou City having a large improvement potential in
forest development, should avoid the homogeneity phenomenon where native species have been adopted in ur-
ban forest development; to ensure comprehensiveness and accuracy, Haikou should consider multi-level and
targeted diversity indexes and functional trait parameters when evaluating urban plant diversity. [ Ch, 3 fig. 5
tab. 41 ref. ]
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Table 1 Statistics of plant origin in the built-up area of Haikou City

N Y~ el SR FrAh i S
IR B FRUH R/ Al AR e R R 7B 5% L%
FEAR 87 32 36.78 55 63.21 94.54
WA 77 24 31.17 53 68.83 90.57
A 119 56 47.06 63 52.94 49.21
Mt 283 114 40.28 169 59.71 7751

3.2 MBEMFAE

w1 R . ERFTARBEHT Cocos nucifera, ENESEME Prerocarpus indicus, FA%E Roystonea regia
FNFEMHE Ficus benjamina 55 ; P FEANALE WAL Ixvora chinensis, ¥ 4H4 Ficus microcarpa  “ Golden-
Leaves’ FN#KZ& Hibiscus rosa-sinensis %5 ; UHFEAALE LA Sphagneticola calendulacea, “FH¥ Eleu-
sine indica, NME52EEL Zoysia tenuifolia, 25255 Zoysia japonica 55 . TEFTA TR ARYFEZ(ELSEH, Tr
ARZHEFHT 10 (LT AP R, HE AR Tl 48.74%, BEARJZTRT 10 (i EEEZ L R 54.15%,
FOARJZAT 10 A F B A H A 47.37%
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Figure 1 Important values of the top 10 plants in the built-up area of Haikou City
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Table 2 Urban forest main community types in the built-up area of Haikou City

%' Tk 4 %' Tk 4
Cl PSRk Cl11 BB Bischofia javanica 1%
C2  MprHEE C12 BV Khaya senegalensis piEs2
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C4  /NHRE Termindia bowinii+XS AL Plumeria rubra ‘Acutifolia’ FE7%|| C14  BABk Averrhoa carambola FET%
C5 Ttk C15 AWK Casuarina equisetifolia FEV%
C6  EAF+/NAE Ficus microcarpa BETE Cl6  PB-+BEICA Alstonia scholaris BEVR
C7 ELAE Ficus dltissima BEYS Cl17 RiRER
Cc8  RUEAK Delonix regia BE7% C18 MR Senna surattensis HET%
C9  FEM Melia azedarach+%& A K Carica papaya HET C19  FEHIARZET Litsea glutinosa FE&
C10 8 Cinnamomum camphora BT C20  5#f Triadica sebifera B
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Figure 2 Distribution of tree individuals and tree species in different DBH classes
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Figure 3 Distribution of tree individuals and tree species in different tree stratums
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Table 3 Pearson correlation coefficients between species diversity indices and functional diversity indices
UL R TRz AR FHARJR
EZCE R D H I R D H J R D H J

FRic 0.77%%%  0.62%*%* 0.72%%* (.11 0.86%**  0.56%** (0. 71%%*  0.18 0.85%** (.54%** (0.69%%* (.14
0.52%*%  0.45%** (.74%*% (.72%**  (,52%%*

FEve 0.47%%%  0.78**k*k  (.67*F* (.44%%% (. 43%k%k T3k (TOHHE
FDiv 0.47%%% 0.74%%%  0,65%*%*% 0.36%*%* (.34* 0.24* 0.31¥*  -0.04 0.34%%% 0.24%*%  0.31¥*¥* -0.04

FDis 0.44%%% 0.64%%%  0.56%%*% 047+%F*%  0.40%%*F 0.85%*F* (. 78%F*F (. 78*k* (37Fk* (85kk* (. 78FkE (. 78FH*

B, *P<0.05, **P<0.01, **P<0.001
gk 4 . PD f8BUFEEARZ R 58 WF AR BEIAFAE R EM G, ERAREY, 54
FAEREME, PSV HBEAERAZH S D B FAHKE(P<0.05), PSE F8EEHEARZT S8 MMERZ
FEMEFR B AR W A O
R4 P SIEFEEIEREE R SIS Pearson X R E]

Table 4 Pearson correlation coefficients between species diversity indices and phylogenetic diversity indices

EREH PN HEARZ R

PR %L R D H J R D H J R D H J
PD 0.93%#% (. 77%%%  (0.89%*k%  (,19% -0.15  -0.08  -0.09  -0.01 0.90%=k .53k 070% (.13
PSV 0.1 0.18%  0.15 0.11 -0.16 -0.15 -0.17  -0.10 0.11 0.03 0.06 -0.07

PSE 0.27+%  0.55%%%  (0.42%%* (. 58%** -0.19 -0.10 -0.13 -0.03  0.20* 0.78*** 0.66%**  (0.84%**

P, #P<0.05, **P<<0.01, **+P<<0.001
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Table 5 Pearson correlation coefficients between functional diversity indices and phylogenetic diversity indices

EREH FeARJE AR FAZ

PEFEEL FRic FEve FDiv FDis FRic FEve FDiv FDis FRic FEve FDiv FDis
PD 0.66%%# (. 49%5%  048%%x  (041%kx (.15 012  -0.13 —0.05  0.82%%  (50%k  (44%x (425
PSV  0.02 0.18%  0.18%  0.15 -0.08 -0.15 -022*  -0.11 0.13 0.16 0.25%%  0.20%
PSE  0.16 0435 (038*F%x  042%%%  _024%  -006 -0.11 —0.11  0.24%  0.58%* .07 0847
Uil . #P<<0.05, *+P<0.01, **+P<(.001
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